Information on fungal diversity in Andaman and Nicobar Islands, India is meagre. We are investigating the ascomycetous fungal diversity colonizing decaying plant litter in Andaman Islands. Recent collections have yielded four new records of ascomycetes: Diaporthae phaseolorum, Eutypa flavovirens, Rhytidhysteron rufulum and Trichoderma peltatum. These species are reported in this paper supported with morphological and molecular sequencing analyses.
Phylogenetic analysis
Phylogeny was constructed using the individual and aligned data performed using maximum likelihood, maximum parsimony and Bayesian criteria. Maximum likelihood was performed by using the Randomized Accelerated Maximum Likelihood (RAxML). RAxML-HPC2 on XSEDE (8.2.8) (Stamatakis et al. 2008 , Stamatakis 2014 in the CIPRES Science Gateway platform (Miller et al. 2010) using GTR+I+G model of evolution. Phylograms were visualized with FigTree v1.4.0 program (Rambaut 2012) and reorganized in Microsoft Power Point (2007) and Adobe Photoshop (Version 7.0, Adobe®, San Jose, CA).
Maximum parsimony (MP) was performed with PAUP v. 4.0b10 (Swofford 2002) , with the following parameters such as characters unordered with equal weight, random taxon addition, branch swapping with tree bisection-reconnection (TBR) algorithm, branches collapsing if the maximum branch length was zero. Alignment gaps were treated as missing characters in the analysis of the combined data set, where they occurred in relatively conserved regions. Trees were inferred using the heuristic search option with 1000 random sequence additions, with max trees set at 1000. Descriptive tree statistics for parsimony; tree length (TL), consistency index (CI), retention 333 index (RI), relative consistency index (RC) and homoplasy index (HI) were calculated for trees generated under different optimality criteria. The Kishino-Hasegawa tests (Kishino & Hasegawa 1989) were performed in order to determine whether trees were significantly different.
Bayesian analysis was conducted with MrBayes v. 3.1.2 (Huelsenbeck & Ronquist 2001 ) to evaluate Bayesian posterior probabilities (BYPP) (Rannala & Yang 1996 , Zhaxybayeva & Gogarten 2002 by Markov Chain Monte Carlo sampling (BMCMC). GTR+I+G was used in the command. Six simultaneous Markov chains were run for 5,000,000 generations and trees were sampled every 1000th generation. The distribution of log-likelihood scores was examined to determine stationary phase for each search and to decide if extra runs were required to achieve convergence, using the program Tracer 1.5 (Rambaut & Drummond 2007) . First 20% of generated trees were discarded and remaining 80% of trees were used to calculate posterior probabilities of the majority rule consensus tree. BYPP greater than 0.95 are given above each node. We consider the bootstrap support >75 as strong support, between 50-75 as moderate support and below 50 as minimum support. 
Results

Molecular phylogeny
In the Diaporthe phaseolorum phylogeny ( Fig. 1 ), 16 different taxa belonging to Diaporthe were represented along with our taxon and Xylaria hypoxylon as an out group (Table 1) . RAxML analysis yielded a minimum scoring tree with a final ML optimization likelihood value of -1914.568767. The matrix had 155 distinct alignment patterns with 23.51% of undetermined characters or gaps. Estimated base frequencies were as follows; A = 0. 245016, C = 0. 268387, G = 252215, T = 0. 234382; substitution rates AC = 1.003617, AG = 1.585937, AT = 1.632817, CG = 0.701228, CT = 4.132200, GT = 1.000000. Proportion of invariable sites I = 0.345847; gamma distribution shape parameter α = 0.624702. The maximum parsimonious dataset consists of 558 characters of which 379 were constant, 70 parsimony-informative and 109 parsimonyuninformative. The parsimony analysis of the data matrix resulted in one thousand equally parsimonious trees with a length of 250 steps (CI = 0.856, RI = 0.812, RC = 0.695, HI = 0.144) in the first tree. The phylogenetic analysis showed that our Diaporthae phaseolorum PUFNI1635 nested with Diaporthae phaseolorum P48 with strong bootstrap support 90% MP, 0.91 BYPP, and minimum support in ML.
Partial ITS nucleotides sequence dataset comprises 20 taxa (Table 1) , including our strain from Diatrypaceae, that were used to determine the placement of Eutypa flavovirens (Fig. 2) . ML, MP and BYPP analyses yielded best scoring trees with a final ML optimization likelihood value of -3355.156032. The matrix had 257 distinct alignment patterns with 4.98% of undetermined characters or gaps. Estimated base frequencies were as follows; A = 0. 232670, C = 0. 251266, G = 238956, T = 0. 277108; substitution rates AC = 1.134630, AG = 3.473540, AT = 2.319370, CG = 0.923198, CT = 4.267756, GT = 1.000000. Proportion of invariable sites I = 0.309764; gamma distribution shape parameter α = 0.698082. The maximum parsimonious dataset consists of 576 characters of which 326 were constant, 166 parsimony-informative and 84 parsimonyuninformative. The parsimony analysis of the data matrix resulted in one thousand equally parsimonious trees with a length of 588 steps (CI = 0.631, RI = 0.630, RC = 0.397, HI = 0.369). The phylogenetic analysis showed that our Eutypa flavovirens PUFNI310 nested with Eutypa flavovirens CHUNI6 with strong bootstrap support (100% ML, 100% MP, 1.00 BYPP).
In the phylogenetic tree for Rhytidhysteron rufulum (Fig. 3) , 22 taxa from Hysteriaceae with Glonium pusillum as an out group were used (Table 1) . ML, MP and BYPP analysis yielded best scoring trees with a final ML optimization likelihood value of -4840.530790. The matrix had 379 distinct alignment patterns with 9.22% of undetermined characters or gaps. Estimated base frequencies were as follows; A = 0. 222386, C = 0. 282278, G = 272787, T = 0. 222550; substitution rates AC = 1.095411, AG = 1.801505, AT = 0.907615, CG = 0.798350, CT = 3.163606, GT = 1.000000. Proportion of invariable sites I = 0.217189; gamma distribution shape parameter α = 0.658626. The maximum parsimonious dataset consists of 612 characters of which (Fig. 4) , 27 taxa from Hypocreaceae were included with Protocera illinoensis as an outgroup (Table 1) Saprobic on decaying twigs. Teleomorph -Ascomata 230-300 × 250-380 µm, perithecial, immersed, single to grouped, globose, coriaceous, black, ostiolate, papillate. Neck 220-300 × 49-90 µm, periphysate. Peridium 12.5 µm wide, two layered, outer brown layer of textura epidermoidea cells and inner layer of thin textura angularis cells. Hamathecium paraphyses filamentous, hypha-like, no clear septa, branched. Asci 27.5-37.5 × 5-7.5 µm (X ̅ = 32.5 × 7.0) (n=25), unitunicate, 8-spored, cylindrical to clavate, sessile, apically flat and blunt, with an ocular chamber, J-ve apical ring, smooth-walled, deliquescent. Ascospores 10-12.5 × 2.5-3.75 µm (X ̅ =11×2.8) (n= 23), hyaline, overlapping uniseriate, fusoid, 1-septate with a constriction, 2-pseudoseptate, acute ends, rarely 1 true septum, smooth-walled, rarely guttulate. AnamorphHyaline, intermediary chlamydospore-like structures observed in the culture (Fig. 6) .
Culture characteristics -Colony morphology -white colonies on MEA in 1 week old cultures, radial, undulated margin with a ring pattern, surface slightly raised (Fig. 6) . Notes -Diaporthe phaseolorum has been reported as endophytic, saprobic and plant pathogenic (Gomes et al. 2013 ) from Brazil, New Zealand and USA. It causes stem canker disease (Costamilan et al. 2008 , Li et al. 2017 ) in soybean plants (Glycine max) and Euphorbia neriifolia var. cristata. In the present study this fungus has been found as saprobic, colonizing dead and decaying twigs. The present collection forms a new record of this fungus for the A & N Islands, thus extending its geographic range. Our strain is different from D. phaseolorum var. caulivora strain CH 40/06 (Costamilan et al. 2008) in having smaller ascomata and asci and larger ascospores.
337 Fig. 1 -Phylogram generated from the best scoring of the MP tree based on ITS sequence data. Bootstrap support values for ML and MP higher than 75% and BYPP values greater than 0.86 are given above each branch, respectively. The tree is rooted with Xylaria hypoxylon CBS122620. The existing names Phomopsis = Diaporthe are added due to their similar sequence names. New isolate is indicated in red. (1863) Saprobe on an unidentified twig. Teleomorph -Stromata erumpent, superficial, with 3 layers in a vertical section, outer thin carbonaceous layer (14-25 µm high) interspersed with discoid rings indicating the area of protruding neck of the ascoma, middle green cell layer (68-75 µm high) and an inner white layer. Ascomata 212.5-396 × 184.6-363 µm (X ̅ =311.2 × 244.6) (n=6, 10), multiperitheciate, 2-12 in a stroma, globose to broadly ovoid, immersed in stroma, soft, ostiolated. Neck 130-180 × 935-135 µm (X ̅ =156.6 × 117.8) (n=6), with septate periphyses oriented towards apical direction. Peridium 14.5-19.3 µm (X ̅ =16.7 µm) (n=7) wide, consists of two strata, an outer carbonaceous stratum and an inner stratum of several dark brown to hyaline layers of textura angularis cells. Hamathecium paraphyses 5.2-8.9 µm, sparsely present, septate, unbranched. Asci 75-110 × 6.1-8.8 µm (X ̅ =88.80 × 7.1) (n=25), unitunicate, persistent, clavate, with J-ve apical ring, ascospores placed sub apically within asci, long pedicellate, smooth-walled. Ascospores (7.6-)8.1-10(-10.5) × (1.6-)1.8-2.4(-2.6) µm (X ̅ =9 × 2) (n=25), 8-spored, triseriately arranged in the sub-apical region, allantoid, rounded ends with one or two guttules, smooth-walled. AnamorphNot seen.
Colony morphology on MEA -colonies white, irregular, initially flat becoming raised and again falling flat, margin entire, surface shows light circular patters with white and pale brown color. One-month old colony produces droplets on mycelial surface. Notes -Diatrypaceae family is characteristic of producing allantoid ascospores. The genera Diatrype and Eutypa are closely related and are very difficult to delineate (Vasilyeva & Stephenson 2004) . The key differences are that Diatrype has a compact and effuse stroma without penetrating into the host, while in Eutypa the ascomata are erumpent through the host tissues with individual ostioles protruding out. Eutypa flavovirens is one of the most common fungi occurring throughout the world. It has pale yellow to green stromatic tissues, many species have been identified with little differences in size of the asci and ascospores. This is the first record of this fungus from A & N Islands, thus extending its geographic range.
Rhytidhysteron rufulum (Spreng.) Speg. Saprobic on decaying twigs. Teleomorph -Ascomata 600-900 × 1600-1850 µm, superficial, hysteriothecial, single to aggregated, a central slit straight in the middle and bent at ends, stromatic crust with longitudinal cracks, peridium two layered, outer layer thick, dark brown and the inner layer thick, pale brown of textura angularis cells. Epithecium paraphyses hyaline excepting at apex, apically rounded. Hamathecium pesudoparaphyses numerous, septate, unbranched, end cells dark and globose, longer than asci. Asci 172.5-225 × 10-15 (X ̅ =187.5 × 13) (n=21), 8-spored, bitunicate, cylindrical, with an ocular chamber, smooth-walled, short-pedicellate, persistent. Ascospores 27-32.5 × 10-11.2 (X ̅ = 30 × 10.4) (n=25), uniseriate to overlapping uniseriate, hyaline to sub-hyaline when young, dark reddish brown at maturity, immature spores 1-septate, mature spores 3-septate, middle cells darker than apical cells, smooth-surface to slightly verruculose, straight or slightly curved. Anamorph -Hyaline, intermediary chlamydospore-like structures observed (Fig. 9) .
Known distribution -Throughout the world Material examined -INDIA, South Andaman, NIOT, Coco plantation (11˚38'34.6" N92˚42'17.7"E), Isolated from an unidentified decaying twig (AMH-9956), 9 August 2016 M. Niranjan & V.V. Sarma, living culture PUFNI 1634.
Notes -In a recent study 20 species have been accepted in the genus Rhytidhysteron (SotoMedina & Lücking 2017) including saprobic and pathogenic taxa. The genus is characterized by ascomata that are conspicuous with lateral cracks, mostly brown ascospores with transverse septa and sub-muriform septa. In R. rufulum also the ascomata are brown and ascospores 3-septate and reddish brown. It is closely related to R. discolor but is different in lacking orange-brown ascomata with discs and brown ascospores. This is the first record of this fungus from A & N Islands, thus increasing its geographic range.
Trichoderma peltatum (Berk.) Samuels, Jaklitsch & Voglmayr Fig. 10 Mycotaxon 126: 151 (2014) Saprobe on Pterocarpus dalbergioides twig. Teleomorph -Stromata 1-1.9 cm wide, pale brown, multi-peritheciate, contains textura epidermoidea cells, Ascomata 320-370 × 210-260 µm, globose to sub-globose, immersed in stromata, ostiolate, 75-80 × 62.5-75 µm (X ̅ =78.5 × 70.5) (n=5), ostiole conical, thickened, periphysate. Peridium comprises merged layers of textura angularis cells, 17.5 µm wide. Hamathecium paraphysoids aseptate, unbranched, attached at both top and bottom of ascoma, narrower towards apex, 1-4 µm wide. Asci 50-80 × 3-5 µm (X ̅ =65.6 × 3.8) (n=25), unitunicate, cylindrical, persistent, J-ve in Lougal's solution, rounded apically, smooth-walled, short-pedicellate. Ascospores 8-spored, breaking into 16-part spores, part spores 4.3-5.1 × 2.6-3.6 µm in dia. (X ̅ =4.6 × 3.2) (n=25), uniseriate, hyaline, globose, verruculose. Anamorph-Undetermined.
Colony morphology -Circular, flat elevation, undulated margin, grey colored (Fig. 11) . Notes -This species has a worldwide distribution but this is the first time that it is reported from A & N Islands, India and hence extends its geographical range.
Discussion
In a recent compilation of fungi recorded from A & N Islands, 446 fungi have been reported (Niranjan & Sarma 2018) . Most of these belong to leaf inhabiting Meliolalean fungi, lichenized fungi and marine fungi from a single collection (Niranjan & Sarma 2018 ). In the above compilation it was found that the wood degrading ascomycetous fungi are almost nil. Though slight differences were found in the dimensions of ascomata, asci and ascospores of the four new records of the fungi, the molecular phylogenetic analyses clearly show their identity being matching with the existing species. The overall topology of the phylogenetic trees resulted from ML, MP and BYPP were similar and in congruent with earlier studies (Murillo et al. 2009 , Udayanga et al. 2012 , Jaklitsch & Voglmayr 2015 , Senwanna et al. 2017 . So far there are only two species for which the molecular sequence data are available from A & N Islands and these are basidiomycetes, Lentinus sajor-caju (Sharma et al. 2015 ) and a hyphomycete, Argopericonia indirae (Pratibha & Prabhugaonkar 2017) . The present study provides information about both morphology and phylogeny of four ascomycetous fungi from A & N Islands thus extending their geographic range. 
